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ABSTRACT : PURPOSE: To produce silicic acid which is useful as a sealant for IC by healing the 
powdery feedstock with a combustion gas, preheating the feedstock with the waste 
combustion gas, thus increasing heat efficiency as well as productivity. 

CONSTITUTION: The feedstock such as silica sand 6 is sent from the hopper 1 , through 
belt conveyer 2, funnel 3 and ejector 4 into the center of the upper burner 5 in the melting 
furnace 1 5. In the meantime, the combustion gas such as propane 1 6 is combusted at the 
top of the burner 5 to form a flame of high- temperature atmosphere so that the flame 
surrounds the feedstock to melt it completely in the melting zone 8. Then, the silicic acid 
rod 1 8 is drawn out of the opening 9 at the furnace bottom by means of the drawing unit 
10 to produce the silicic acid rod. The exhaust gas 28 is sent through exhaust output 17, 
exhaust gas duct 11, control valve 21 Into the hopper 11 and the funnel 3 to effect heat 
exchange with the feedstock, then allowed to pass through the dry dust collector 12, 
blower 1 3 and chimney 1 4 out to the air. 
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SPECIFICATION 


1 Title of invention: 

Kanufacturing process for silicic acid 


2 Claims j 

A manufacturing process for silicic acid rod from molten silicic 
acid obtained by melting powder material using combustible gas, in which 
exhaust gas generated is used for preheating said raw material. 


3 Detailed description of the invention 

[Sphere of application in industry] 

The present invention concerns. a manufacturing process for silicic 
acid used for the manufacture of integrated circuit sealants, in which 
exhaust gas generated is used to improve heat efficiency. 

[Technology of the Prior Art] 

The manufacturing process of this type is generally based on the use 
of the melting furnace shown in Fig. 4. Silica stone or silica sand is 
supplied as the starting material from the hopper 1 and introduced, via 
the belt conveyer 2, the funnel 3 and the ejector 4, into the furnace as 
powder material 6 from the core area of the burner 5 placed at the top 
of the melting furnace. As is shown in the Figure, the starting material 
6 is enveloped by the flame 7 of high temperature atmosphere of 
combustible gas at the outlet of the burner and arrives, while being 
heated, at the silicic acid melting zone 8 of the furnace. An » 
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application was filed by the present applicant as preceding technology 
regarding a burner which quickens the melting process of silicic acid 
and prevents wear (Jitsugan 60-195165). Also, an apparatus which allows 
the starting material to mix with fuel before passing through the outlet 
of the burner is known (Tokkai 51-117195). The starting material is 
completely melted in the silicic acid melting zone, supported by the 
drawing equipment 10 and drawn in the form of silicic acid rod 16 with 
its surface solidified from the outlet 9 at the bottom of the furnace. 
The exhaust gas generated in the furnace is led, via the exhaust gas 
outlet 10, the exhaust gas duct 11, the dust collector 12 and the 
ventilator 13 to the chimney 14, from which it is discharged to the 
atmosphere. 

[Problems to be salved by the present invention] 

However, with the traditional technology or the preceding technology 
main improvements were in the burner for efficient combustion of the 
starting material such as silicic stone, and their objective was 
achieved. Since, however, the melting point of silicic stone is high 
(1720°C), a fundamental improvement is desired in heat efficiency. 

Vith this in view the present inventors' aim has been to utilize 
exhaust gas, which has been discharged together with its high heat 
content, leading to the present invention. 

[Steps to solve the problems] 

The present invention concerns a manufacturing process for silicic 
acid rod from molten silicic acid obtained by melting powder raw 
material using combustible gas, in which exhaust gas generated is used 
for preheating said raw material. 
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C Action] 


Vith the present invention high temperature exhaust gas 
(approximately 1500°C) generated in the melting furnace is, directly or 
optionally as a mixture with combustible exhaust gas produced as a by- 
product from the electric furnace, introduced into the hopper, the 
funnel, and heat exchanged with powder silica stone or silica sand 
there. Because of this at the burner outlet at the top of the melting 
furnace the preheated starting material is heated and as a result it 
quickly melts. 

[Example] • 

The invention will now be further demonstrated through examples of 
its practice, referring to Figures. 

Fig.l is an apparatus for the manufacture of silicic acid. The 
starting powder material 6 supplied from the hopper 1 is introduced, vi< 
the belt conveyer 2, the funnel 3 and the ejector 4, into the furnace 
from the core area of the burner 5 placed at the top of the melting 
furnace 15. On the other hand, the fuel gas 16 (say, propane) burns at 
the outlet of the burner 5, forming the high temperature flame 7. The 
starting material 6 is enveloped by the flame and while being heated it 
arrives at the silicic acid melting zone 8 of the furnace, where it 
completely melts. It is supported by the drawing equipment 10 and drawn 
in the form of silicic acid rod 18 with its surface solidified from the 
outlet 9 at the bottom of the furnace. The exhaust gas generated in the 
furnace 28 is introduced from the exhaust gas cutlet 17, via the exhaus' 
gas duct 11 and the flow rate controlling valve 21, into the hopper 1 
and the funnel 3. Vithin the hopper 1 and the funnel 3 the exhaust gas 
exchanges heat with the starting material, pcwdery silica stone or 
silica sand, is discharged through the top, via the dry dust collector 
12 and the ventilator 13, into the atmosphere from the chimney 14. 



Fig. 2 shows the hopper of Fig. 1 magnified. The insulating material 

22 is used to prevent heat from escaping and the heat-resisting material 

23 is used for the lining. Fig. 3 shows'the funnel of Fig. 1 magnified. As 
with Fig. 2 the heat-insulating material 22 and the heat-resisting 
material 23 are used. Vithin the hopper 1 and the funnel 3 a number of 
outlets 24 are arranged for efficient heat exchange. 25 is the the 
material supply equipment, 26 the heat-retaining cover, and 2 the belt 
conveyer. The introduction of exhaust gas into the hopper etc. is not 
limited to what was described above. If the exhaust gas generated from 
the melting furnace 28 of Fig. 1 is mixed with the combustible exhaust 
gas generated as a by-product in the electric furnace, the combustible 
by-product 27 is mixed, via the ventilator 13 and the flow rate 
controlling valve 21, with the exhaust gas 16 in a certain proportion - 
and introduced into the hopper etc. 

Table 1 shows the results obtained by using the apparatus shown in 
Fig.l. For the fuel use was made of 20 FnP/H of propane. 

Table 1 

1 divisions 

a recovered exhaust gas from the melting furnace 

b mixture of recovered exhaust gas from the melting furnace 

and exhaust gas from the electric furnace 
c comparison 

2 exhaust gas temperature 
a (mixed exhaust gas) 

b exhaust gas discarded 

3 quantity of recovered exhaust gas 
a (electric furnace exhaust gas) 

4 fuel temperature 

a before preheating 
b after preheating 

5 heat efficiency 

(note) As to the electric furnace exhaust gas, use was made of 
discharged exhaust gas. ? 
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As can be seen from Table 1, compared with the discharging of 
exhaust gas, the method of the present invention improves heat 
efficiency by about 2 7*. Moreover, mixing with exhaust gas from the 
electrical furnace, discarded with the traditional method, which 
increases beat content and hot charging of the starting material lead to 
improvement in the specific productivity of combustible gas such as 
propane required for the manufacture of silicic acid. Our example showed 
increase in heat efficiency by 5 % and improved productivity of silicic 
acid due to 25 % increase of the supply of the starting material. 

[Effect of the invention] 

Vith the present invention, it is possible, by using exhaust gas 
generated in the melting furnace for preheating the starting material, 
to improve heat efficiency and to improve the productivity of silicic 
acid. 

4. Brief explanation of Figures 

Fig.l is a schematic diagram showing the method of the present 
invention. Fig. 2 is obtained by magnifying an important section of 
Fig.l. Fig. 3 is obtained by magnifying another important section of 
Fig.l. Fig. 4 is a schematic diagram illustrating the traditional method. 

17 exhaust gas 

21 flow rate controlling valve 

22 heat-insulating material 

23 heat-resisting material 

24 gas supply pipe 

25 material supply equipment 

26 heat-retaining cover 

27 combustible exhaust such as by-product gas from the electrical 
furnace 

Patent applicant ffippon Kokan KK % 
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